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Abstract (Basic) : US 20020047513 Al 

NOVELTY - An electron-emitting device comprises first electrode, 
insulating layer (13), second electrode, and electron-emitting film, 
which are sequentially formed on substrate (11) surface. The second 
electrode has two side surfaces that oppose each other in direction 
parallel to substrate surface. The electron-emitting film is arranged 
so as it can be shifted close to one of the two side surfaces. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are included for the 
following : 

(a) an electron-emitting apparatus comprising electron-emitting 
device and an anode (16); 

(b) an electron source formed by arranging electron-emitting 
apparatus; 

(c) an image-forming apparatus comprises electron source and image 
forming member where an image is formed by irradiation with electrons 
emitted from electron source. 

The electron-emitting device comprises first electrode, second 
electrode, and electron-emitting film. A distance between the anode and 
electron-emitting film is longer than that between the anode and second 
electrode. A distance between the anode and first electrode is longer 
than the distance between the anode and electron-emitting film. The 
electron source emits electrons from the electron-emitting apparatus 
according to an input signal. 

USE - For electron-emitting apparatus e.g., displays. 

ADVANTAGE - The inventive device is driven by low voltage, has 
uniform electron-emitting characteristics, produces electron beams 
having small diameters, has simple construction, and is easy to be 
manufactured . 

DESCRIPTION OF DRAWING (S) - The drawing shows a schematic 
cross-sectional view of the construction of the electron-emitting 
device . 
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Technology Focus : 

TECHNOLOGY FOCUS - ELECTRONICS - Preferred Components: A first 
voltage applying mechanism feeds an anode with potential that is higher 
than potentials applied to the first and second electrode. A second 
voltage applying mechanism feeds a voltage between the first and second 
electrodes. When no electrons are emitted from the electron-emitting 
film (15), a potential applied to first electrode (12) is set so as to 
be bel ow the potential applied to the second electrode (14) 

INORGANIC CHEMISTRY - Preferred Components: The electron-emitting 
film includes carbon or carbon compound. The carbon compound can be 
diamond-like carbon, graphite, diamond, carbon nanotube, graphitic 
nanofiber, and/or fullerene. The carbon can be graphene(s) that are 
laminated in an axial direction of the fiber. 
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y^SH^msET^ h m— comM i 2 m/m-comm 1 4 

[0 0 87] Xjjfamgil 2 2 fcrti:. X^fttcgS^IL*; 
^2fcftSt-^l 2 4c7)^ff $r^^^^^c0. ^-fi^-$- 

[0 0 88] _hiE«J«t3i5V%T«. #«4tN»J^xS 
iOt«$:ffl^ t ^IMSgS^oV , El 
[OO89]07m^, 1 2 1 tiS^Scai^SrlS 

»ieL-3t:«^a»tc. 1 3 1 tem^-mMfo 1 2 1 
uyrrwh, 1 3 6ii^^*i 3 3co\?miz 

^-M3 1, 7x-^7V-M3 6^7'j7b^7 

fflR^iri o^ihMt^itr, mmi,xmjSL2 

[0O 9 0] ?m%sl 3 7(1 _L3*L/£5I>K 
-7~U— M36 % 13 2. U T 7U*— hi 3 1 

T«WcS/x& . »J 77*1/- M 3 1 ti^tefTPiKSffc 1 

t*l 2 1 S#-C+»5r5ftKS:*!FO*&tt v SlflwoUTT" 

2 1 izmm^n^i 32^11, 7x-xri/ 

-M36, 1 3 2St<li i SS# 1 2 1 T'^hBl 

»1 37^WLTi>Ii\ — *\ 7x-X-7V-h 
13 6. >J7ri/-M3 1HC, ^-t-iiilfn 

T-h»=5rfftK* to^FH» 13 7 S-»*-r h ittlB* 

[ o o 9 1 ] £r&. ^m%<nmm<vBmt,z{%&w^ L ik& 

JK LT s HFfifcaj*^ 1 2 4 JigPkrSbfcffc ( SbfcR 1 3 



4) ftr^-X^bLTKEW-a. *flWC* 

»3e*<OffiWtcJ:0H8 (a) {c* 
t/77^Xh7^7fcl>V^i8 (b) fc^-T^y 

14 2I:MMU:. 

[0092] ^^a^om* (cff, h mimimm. 

m^xm^tvrzzfty^j>^-t Lx<nm&&f8gkw$ 
t Lxi>m\>^$>zb&mm2>. 

[0093] 

[0094] immi 11 m2(,zmmnzj:*)tfmL 

5 (fZ^mmm^mTm^m^mm^mco—m^ l 
tz. feme. *mmm<?>^fo&mi L cow&jLm*wm 
t,zmw~?& . 

[0 09 5] (ISl)if,05 (a)|;SfJ:9 

$ 3 0 0 n mCOA 1 . KJtS 1 3 t Lt5$ 1 0 0 n m 
OS i O z . M—COmmi 4 Uf$4 0 0,nmOT 

[00 96] (1^2)^ i5 (b)(:^fj:3 
7^hyy/77^t, ^yi7tM/y^h 

(az i 5 o o-xevr?-^ 

7*h-?X?'*?^>$:R^ lit, -?*?J* 
^18^MUc <?- L/C. 05 (c) ^-Tid 

fflV^T. iggf 1 3^^-^mfiil 4£K^-fJt^ 
V^U Jg-cOHSl 2T^y^v^£^it$-£*;. 
[0097] (X^3 ) ^^;\°^— 8 2rM 

ML. &^T05 ( d ) kzyrctk olz^ »jy^5 
T". ^'S7^ hl/i/'Xb (AZ 1 5 00/^7 

4^X*ffl^T. Ig-CT)^® l 4^ H7-fX7f>/t 

&zti,z£->x^ Ei5(e> tc^iatc. ^zi^m^ 

1 4lZ&g:&mj£Ltl. BHI^SIi3 0Qnm, 
SLl$:100jum N m~^S«i0^fg$r 0 . 5^m 

[0098] (II4)I^T, CVDiChemic 
al Vapor Deposit i on) Sl:J;i) s 
05(f) fc^cJ-J: a td. m^a^ 1 5 fc LT ¥4 
=e^K^-f ^^r-^V$: 1 0 0 nmitSU^ 

[0 0 99] fLTMJC 7X^tLTfflUfc7X? 

9*^tc|»*L. H5 (s) C35rTJ:«5S: 



{(9) 002-170483 (P2002-17 JL8 



[oioo] m± ^oJ: 3 cc lx rm l tz n^m&m^ £ 
i3^ti ? ^tLTt^^fta!^^. Mams 
tiva=i okvx\ m^i&ttJBii 5 try- hi 

A|^8 0//m/2 0 0/xm (x/y) 
[0101] 124 iz^k-TX o lz^ m—COWM 1 4 

£rU5— <0®ffi 1 2 J: 0 i>-mm±LttcZ> X o izn&ZWM 

[oio2] imtm\2i mmM2izj:K>imL*zw^- 

1 0^r.c0*®il 1 4 £T a A 1 ^Uli^h 
L. ^^<t^^Zl<7)m®114^M^$:^jJiL^J 

[0103] mmm 1 1 mmzmz 1 1 -L^ss— omm 

1 2»T/*fiKUBl 3tWHfc«, coMil 4tL 
X. Al^lOO nm v Ta$:3 0 O n mCKDMlzmM 

[0 1 04]1^T, SBWlkHSfc^^-y 
18«L, ^ZOiil ACOT z,U5fhm%M 1 3 
£CF 4 #:*. ^1114 0A 1 £fcfr£C 1 2 %m^ 

^>v^±^^±fz. 

[0105] «?■ its mmmi tmm^^j^-> 

X^fflUtKOlil 4Crg^£^J&L^o A 1 teC 

t * o . 1 4 ^£&§i3£2rKj 

[0106] £iTtt»sw 1 t 
[0107] imtmi3i mmmsizj: vim^m^ 

«Vafc:EP»rt--&lBE*Jt«f &c:kfcJ:-3T. Stftm^ 

[0108] *mmm*cte* mm 1 ^m^as*?-* 

5 tT^- H 1 6 ttf>SE8fD 1 £ 2mm £ Ufc. 

[0109] afcsatMfcafttt^FKffi*^*. ry-F 

Hffi^ & tc J: o T H^F * * US S *r V ^ 4 te 



[0 110] [S^«4] C39teSails«4fc:«t DfHHL 

fiflTiim— tf)*ffi 1 4 ^m^ScaiJK 1 5 SrKtfW^-r 

[0111] (18 1 ) El 1 0 ( a ) ^7K^± 3 

LT/¥£ 3 0 0 n mOA 1 . $fe^Jf 1 3 t LXWZ 1 0 
Onm^S i 0 2 . mZ.COm.m 1 4ai:Ui$ 100 
n mCOT a . «^3*tBJK 1 5 h LtS$ 1 0 0 n mcO^ 

-f^yH7-f^^-^ m~tomM 1 4 b ixif 

$ 2 0 0 n mcOT a Cl^ltitSl^o 
[0112] (Ig2 ) <Wc. S 1 0 ( b ) IZ^X o 

(AZ 1 5 0 0/^^ »JT> httSt) ^tf^^-r^ 

:7* bvx?/\-^-v£fg7E. ant, 
^-yi 8£?&fcL*:. ^UT. 121 0 ( c ) iZTfttJ: 

^m^t . m%m i 3 v mucowM 1 4 a . m^au^ 

1 525:t/m~coS«i 1 4b^ K^-f ai y^-V^L. 

[0 113] (Ig3 ) <Xt3. ^^fj^r-^i SZM 

ML. i^xii o(d) [c^tioic 7*huy^ 

77 -Ts ^i7tb^h (AZ 1 5 0 0/^ 

/c. *LT. 7X^^~yi 9^VX^h LX. CF 
4 ^X^fflv^r. ^!S14b!rK7^X7fy/ 
t^IhCi^T. 121 0 ( e ) {^"Tctd^ 

[0 114] (IS4) fUMt:, vx^kUffl 
v^v^A^^yi 9^t:^iL, Hi 0 (f) 

m^^L 1^1 0 Ojmmt Lfz. 
[0115] £LtcD£ 3 iz LTfPKLfeH^ttas*?* 
Va-10kV N Vb = 0V, D 1 = 2 mmT'IBKlL> 

m^nti^-th t . mtm 1 tz&&mr?m&m^h\z& 
[0116] immm5i mi ltzmsmsizxKtfm 

sz(7)Sfii 1 4 boia^ifeiayi 1 3 b ^^■*r^>m«:t^r 
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[0117] m&M4 1 mmtzmm 1 1 ±i f zm—(^mm 
1 2 . mrnm i 3 a . sg-com^ 1 4 ^m/m^nn^m 

1 5£mJf Lt^. ffiWIl 3bhLTSiO 2 £l0 

0 n m &WB U -ec75ji^~cO««i 14bt 

1 0 0 nmOTa ££^JIHT*fH*Ufc # 

roils] m^t. sesftmtraatfciv^^y^-^ 

1 8£7BjdcU *6«yBl 3a, S^tllHa, m 

^m&m i 5 . i 3 b &t/^~<om®i 1 4 b £ 

t^>f ^y^-^U ^SlMl 2tX>yfy^ 
[01 19] f IT, HSftW4 

izx^x^ w^mftmi s&tttF&Ltz&zxoizL 

tz. 

[0120] &Ti±mmm3 1 mmxh&cDxmm-t 

[0121] *mnm<nmttm=T L tkitim=i-bmsb'2it 
&m(,a±^ mucommm 1 4 at^zcosii 1 4 b £ 

[01 22] a±(T)Xd(rzi,xfmLtzm^^m^ 

Va=10kV, Vb-OV s D 1 =2mmtiiLv 

KfflWfS*** t>tifz . 
[0 12 3] [*»W6] H2fcr5S««6fc:J:Df«BL 
^•^JfttliS^cOWBSTMEI. Ell 2 (cRBSBfffiEacO— 

M'ii 3iz^mmmcomrFMxm^(om^fTmco 

— «*SL*r. *WftOTCUL ^111 2j&*. ffijg 
II 3fc»HC0liflil4RtXII^affiJRl 5£^j££0 

[0124] (Jim 1 ) £-T. El 1 3 ( a ) fc^T J: p 

y^ffifcrJiO. X«l lite. jfeigyBl 3httf$3 
OOnmOS i0 2s mzlcT)^ 1 4h LTi!£4 0 0 

[0 12 5] (IS2)«C S H13 (bJfc^tJ:? 

(AZ 1 3 0 0 / 7 ^VTy Y%mk) co*t°yz}—T4 

> 1 8£^£L7t:. fit. HI 3 ( c ) krifhTJ: 
^(C. 7^A7^18^7X^^U X CF 4 #X 

mi 3 (d) ^"TJ: 3 Id. $$—<vmfal2tLT 
IW^ 2 0 OnmOA i ^igt^ t 
[0 12 6] (X^3)^^. 7X^A^^yi8^| 



ML. jR^TSl 3(e) (l^ti^:, 7*hVV? 
77 4 — X\ ^>l7^M/yXb (AZ1 5 0O/^ 

fc. ^LT. ^X?/^ — >1 9^7X^h LT. CF 

114(^MML^ 4 £^0&E£ii:3 OOnm, « 
fegL l^lOO^m, ^ZLOCffi^SHdiS' 0 . 5 >u 

[0 127] (JS4)g^T, CVDSCi^ il 

3(g) t,z^£5iz, m^m&mi stu^t^ 

>KSr 1 0 OnmitSU^ 

[0 128] ^LXMmz^ VX^tUffll^VX^ 
1 9 £^£k:Bfc*U 013 ( h ) ic^rTJ: 3 

tt^mmiz&&mTm&m :: ?$:5&&Zit*z 9 

[0129] fiLho J: 3 UTff «bfe*^aUJ*^i 
Va = 10kV, Vb=0V, D 1 -2mmf'ill. 

[01303 [MM 7 ] |£S£#iJ 7 fcr«-5*^»ffi*^- 

i —mmm s iz^trcffimz^zm^Mm 
Mi^t^M^sti>i^ffi^^W^$t/'di 

[0131] 2|s«j»OTo«^ffi^^«B&»f®HS:EI 

He, mifavffim&mi 5^-r 0 

[0133] 4^asOTo«^Kaj*^o»»x®«s»fi 
w i -ens* l*z i><7>£ mmx?$> & . 

[0134] *^F»£B*^^ffi«i. ^^^^Jii^i^J 
llrZTskLti&cVtmtX'foK) . il50^~;M5W2^ 
84jumh L^Co 

[0135] *Hjfefi?IJcom^2Sffi^^Va== 1 0 k 
V. Vb=0V. Dl=2mmtUBBS«t, « 
^SCffi^l 53&>^>Jfta5Stl.7t^^ mi 5^-;^ 

fz. 

[0136] imsm&i *mswm±^ mis (a) 

[0 13 7] (XS1 ) *K1 lJc53QeiKfcfflvv + 
J:0/P$5 nm (^H*) OT i -e<7)Jt«f^/l 1 

MLtz. 

[0138] mz^ 7*hU Vfy 7 4 —T.mx\ tfis 
l7thl^yXh (AZ 1 5 ooy^^vT>hnm) 
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[0139] mz^ — ^rLtiHtR?* 

< a ) fc3^»ffi<0»—<0«« 1 2 . $feif^Jf 1 3 s fg~ 

[0140] (i82) mz, m~ commnmmoo 
■6. hi 8 (a> teSLfcm^aKBiRi 5*E»r&<H 

[0141] (is3) mz, v^^rafciitv^jrv^ 
[0142] ta«a. o-cc^Aoa^a <! 

[0 14 3] <X^4 ) KtK£2 0 0*C«JD^U ^ 
£#ESWiL M^T^^L^2%^^*T^^JM?r i fT 

.r^x^^i K)M—co^mi 4cr>mmt<zi±. &m 

[0 144] <XS5> ttvvt. SSSWLfcO. 1% 
xfl/yM?W-C5 0 0°C, lO^rajDSWJffltSrLr. 
m^Scffi^l 5*J£j£Lrt:. ^HJL ^X^)«^l 4± 

[oi45] *satwc-fWt L^m^scai^ I 5 
[0146] *»fs«ffissirt(aiL, wat i x 

1 0- 5 PatC^J^^^T'+*C3^b^f*. 

H = 2mm»lfc7^HlMl6C, T-/-K«JEfc 

UVa=l OKVEPJuL^o £ 0£ ^ S-^fclliJfBiSm 

JEVb = l SV^^^r^^NV^SE^EP^nLTm-^JScai 

1K8CI eSrifWL*:. 

[0147] ^mmmcom^m^m^co i e^ttii. ep 

JnmJE ( Vb ) ott¥4h&>& i e**m»fc:«MmU vb 
1 5 Vt(* 1 u Acy&FtktiSBfil 1 e tfjBBgS tl 

[0148] »4>*Lfct— A«Y*rtlfc«B*< . X^rnJ 
[0149] C:<7>*^«»**--3if>'Sra5Kg« I HSI 

? r ^—cvmxfaizmmziifz, mmr^y 

[0150] C9lifc0aj 9 ] 1 — 8 os^sai*^ 

[0151] «^Jfem*^S: 1 OX 1 0eOMTX«fclie 

y«£f&— eo«SJI(c«8RLX:. ***** *1 50^ 
m. *g3 0 0^mc7>U^f-T"ie^L^. *^JbffltC«i2 



(il OkV<o«E£EPiDL*r. c;tf)*S:3t. vby^xgE 
[0152] 

[oi53]4fc, we* mot h m—<r> 

[0 154] *5|BHtJ:4«^ajtai3IS^-?&fflv^« 
[0®<ofS#3:IKHJ§] 

[Hi ] U3t*^»aj*^<o««*s^«i 

[13] ^^^afflL^a^ftass^fett^SrKai 
s it & m=F £ ^^mw&k® 0-c£> £ . 

[as] ^ftm&mm tfc«^ikaj^^o«aa*a6<o— 

[06] §&HS*>jglBtc« £ iUfcfi v h y ^^Et^lfS 

[07 ] ms^ojRBfcw&w^ h ^J^^iei^s 
[08] s8ss<o®JBtwffi & mmmrngmizte tt & ^5tM 

[09] ^SSCT4 ^> Wf-WtO&FP * ^-«w»»bei 

[010] mt0i4 te«**^»ai^^ja*afe<o-- 
[011] mmw5\ t z&&m¥&&m¥*^i-wtv&«im 

[012] SltfeM 6 ^«-&«^Jftai*- : F'Sr*t"«l*BfBi 
HTft*. 

[013] njffiM 6 tc^^>m^aai^^Jt^&^>- 

[014] ^ifiW7 *cffi^«^ttaj*^**^t"»BfBi 

[0i5] mmm7 iztezmFFfaftrntt^^upp-ffi 

[016] F EffltK^Jkai* 1 ?^) 2Wr*<4 X^cO-^J 

[017] FEmm^mmmTcojLviszL* v?m<7>— 
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imi 9] ^M»tt^7r-( ^-offimzwm 

1 1 mm 
i 2 ^— c^mss 
1 3 mmm 



13a *feliJI 

i3b *gji/g 

1 4 Sfc^c^li 
14a milcom® 
14b m~CDWM 
1 5 S^tfcJBI 

16 r/- h 

1 7 a tgttfirffi 
1 7 b tlfiffi 
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